Lead and ethanol co-exposure lead to blood oxidative stress and subsequent neuronal apoptosis in rats.
The present study was aimed at investigating chronic exposure to lead and ethanol, individually and in combination with blood oxidative stress leading to possible brain apoptosis in rats. Rats were exposed to lead (0.1% w/v in drinking water) or ethanol (1 and 10%) either individually or in combination for four months. Biochemical variables indicative of oxidative stress (blood and brain) and brain apoptosis were examined. Native polyacrylamide agarose gel electrophoresis was carried out in brain homogenates for glucose-6-phosphate dehydrogenase (G6PD) analysis, whereas western blot analysis was done for the determination of apoptotic markers like Bax, Bcl-2, caspase-3, cytochrome c and p53. The results suggest that most pronounced increase in oxidative stress in red blood cells and brain of animals co-exposed to lead and 10% ethanol compared all the other groups. Decrease in G6PD activity followed the same trend. Upregulation of Bax, cytochrome c, caspase-3, p53 and down-regulation of Bcl-2 suggested apoptosis in the rat brain co-exposed to lead and ethanol (10%) compared with their individual exposures. Significantly high lead accumulation in blood and brain during co-exposure further support synergistic toxicity. The present study thus suggests that higher consumption of ethanol during lead exposure may lead to brain apoptosis, which may be mediated through oxidative stress.